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CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] Pursuant to 35 U.S.C. § 1 19(a), this application claims the benefit of earlier 
filing date and right of priority to the Korean Patent Application No. 2002-44328, filed on July 
26, 2002, the content of which is hereby incorporated by reference in its entirety. 
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BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

[0002] The present invention relates to a mobile communication terminal with an 
20 integrated photographic apparatus, and more particularly, to a mobile communication terminal 
with an integrated photographic apparatus having a zoom lens. 



DESCRIPTION OF THE BACKGROUND ART 

[0003] In general, mobile communication terminals include cellular phones or 
25 Personal Communication Systems (PCS) having wireless communication capabilities. As the 
need for video/image communication emerges along with voice communication, several types of 
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mobile communication terminals with an integrated photographic apparatus have been suggested 
to satisfy this demand. 

[0004] Referring to FIG. 1 , various types of conventional mobile terminals are shown 
with cameras mounted on the terminals. In using such terminals, a user photographs a desired 
5 subject through manipulation of the functions of the mobile terminal and stores the photograph in 
the internal memory of the terminal or transmits the image to other storage means. 

[0005] Should the user desire images with greater resolution or enlarged images of an 
object to be photographed, the user must physically approach the object, digitally zoom in prior 
to photographing, or enlarge the image subsequently via imaging software or programs. FIG. 2 
10 illustrates a subject digitally zoomed in accordance with the conventional art. 

[0006] Digital zoom of a subject is obtained by applying four pixels to every one 
pixel of the original image. Accordingly, if an image originally has a low number of pixels, then 
the image resolution after digital zoom is inferior. This impediment is compounded since the 
resolution of most cameras mounted on mobile communication terminals is already relatively 
1 5 low in comparison to hand-held digital cameras and other digital photographic apparatuses. 



SUMMARY OF THE INVENTION 
[0007] Accordingly, the present invention is directed to a mobile communication 
terminal with an integrated photographic apparatus that substantially obviates one or more 
20 problems due to limitations and disadvantages of the related art above. 

[0008] An object of the present invention is to provide a mobile communication 
terminal with an integrated photographic apparatus having an optical zooming function. 

[0009] Another object of the present invention is to provide a mobile communication 
terminal with an integrated photographic apparatus having an automatic zooming function. 
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[0010] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent from the description, or may be learned 
by practice of the invention. The objectives and other advantages of the invention will be 
realized and attained by the structure particularly pointed out in the written description and 
5 claims hereof as well as the appended drawings. 

[0011] To achieve these and other advantages and in accordance with the purpose of 
the present invention, as embodied and broadly described herein, there is provided a mobile 
communication terminal with an integrated photographic apparatus having means for optical 
zoom. The terminal comprises a body, a plurality of terminal manipulation devices, a display for 

10 reproducing an image created by the photographic apparatus, and this photographic apparatus. 
The photographic apparatus comprises a cylindrically shaped housing, a cylindrically shaped 
camera, a ring-shaped lens cap having an internal diameter sufficiently large so that a 
transmission of an image from the lens to the camera is not affected, and a zoom lens situated 
adjacent to the anterior opening of the housing. The housing comprises an anterior opening 

15 having diameter less than the diameter of a lens, a posterior opening having a diameter sufficient 
for receiving the lens, the lens cap, and the camera, and an inner surface. The camera has an 
anterior surface, on which a lens hole is formed, and a circular exterior surface. Finally, the lens 
cap comprises a plurality of notches to operationally engage with the inner surface of the 
housing. 

20 [0012] According to one aspect of the present invention, the mobile communication 

terminal further comprises a cylindrically shaped handle that is in operative relationship to the 
housing such that rotation of the handle results in rotation of the housing. There is provided a 
first screw thread formed on the circular exterior surface of the camera. Additionally, a second 
screw thread is formed on the inner surface of housing, wherein the second screw thread is 
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engaged to the first thread so that rotation of the housing results in rotation of the camera, 
thereby moving the camera longitudinally within the housing. 

[0013] According to another aspect of the present invention, the mobile 
communication terminal further comprises a controlling unit, a motor, a drive shaft having an 
5 anterior and posterior ends, a pinion connected to the anterior end of the drive shaft, a rack 

affixed the to the housing and in operative relationship with the pinion, a plurality of longitudinal 
protrusions formed on the inner surface of the housing, and a plurality of grooves formed on the 
exterior surface of the camera. The posterior end of the drive shaft is operatively connected to 
the motor so that the motor rotates the drive shaft, in turn rotating the pinion. The plurality of 
10 longitudinal protrusions formed on the inner surface of the housing engage the plurality of 

s 

grooves formed on exterior surface of the camera, resulting in longitudinal movement of the 
housing. 

[0014] According to another aspect of the present invention, a sensor may also be 
installed in the terminal to automatically determine the zoom required to optimally photograph a 
15 subject 

[0015] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to further 
describe the invention as claimed. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and, together with the description, serve to explain the 
principles of the invention. 
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[0017] In the drawings : 

FIG. 1 illustrates various types of mobile communication terminals having a camera 
mounted thereon according to the conventional art; 

FIG 2 illustrates a subject digitally zoomed according to the conventional art; 
5 FIG 3 illustrates a perspective view of a mobile communication terminal with an 

integrated photographic apparatus according to the present invention; 

FIG 4 illustrates an exploded perspective view of the integrated photographic apparatus 
according to the present invention; 

FIG 5 illustrates an exploded perspective view of the integrated photographic apparatus 
1 0 according to an alternative embodiment of the present invention; 

FIG 6 illustrates a block diagram of the operation of the mobile communication terminal 
with an integrated photographic apparatus according to one embodiment of the present invention; 
and 

FIG 7 illustrates a block diagram of the operation of the mobile communication terminal 
1 5 with an integrated photographic apparatus according to another embodiment of the present 
invention. 

[0018] Features, elements, and aspects of the invention that are referenced by the 
same numerals in different figures represent the same, equivalent, or similar features, elements, 
or aspects in accordance with one or more embodiments. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0019] Reference will now be made in detail to one or more embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. 
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[0020] In FIG. 3, a mobile communication terminal in accordance with the present 
invention is illustrated as, for example, a folding type terminal. The terminal comprises a lower 
body 10 in which a plurality of terminal manipulation devices 11, such as a set of keypads, is 
mounted on the upper surface of the lower body 10. Alternatively, one or more terminal 
5 manipulation devices 1 1 may also be located on lateral surfaces of the upper body 20 or the 
lower body 10. The upper body 20 is shown to have a display 21, such as a liquid crystal 
display, on the lower surface of the upper body. A photographic apparatus 100 is installed on one 
side of the hinge 30, which rotatively connects the upper body 20 to the lower body 10, so that 
the photographic apparatus laterally faces outward from one side of the terminal. Also, a rotation 

10 handle 1 60 is located on the hinge 30 to manually manipulate the zoom function of the 

photographic apparatus in accordance with an embodiment of the present invention. A sensor 
280 is located on exterior surface of the mobile terminal for automated zooming, in accordance 
with another embodiment of the present invention. In an exemplary embodiment, the sensor 280 
is located on a lateral surface of the lower body, such that the sensor and the photographic 

1 5 apparatus receive the same image when in use. 

[0021] An embodiment of the photographic apparatus 100, as shown in FIG. 4, 
comprises a cylindrical housing 150, which houses a camera 40, a zoom lens 110, and a lens cap 
152. The housing 150 has an anterior opening with a sufficiently small diameter to prevent the 
release of the lens 110 and has a posterior opening with a sufficiently large diameter to receive 

20 the lens 1 1 0, the lens cap 1 52, and the camera 40. The camera 40 has lens hole 42 located on the 
anterior surface of the camera 40. The lens cap 152 is ring shaped, wherein the center hole has a 
sufficiently large diameter so as not to obstruct the deflection of the image from the lens 1 10 to 
the camera 40. The lens cap 152, which prevents horizontal movement of the lens 110, also 
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comprises a plurality of notches 156 that are in an operational relationship with the inner surface 
of the housing 150. 

[0022] A first screw thread 140 is formed on the outer surface of the camera 40 and 
engages with the second screw thread 154 formed on the inner surface of the housing 150. 
5 Therefore, when a user rotates the rotation handle 160 (Fig. 3), the housing 150 is then rotated. 
The rotation of the housing 150 results in the rotation of the camera 40 due to the relationship 
between the first and second screw threads 140 and 154, respectively. Consequently, depending 
on the direction of rotation of the rotation handle 160, the user can manipulate the distance 
between the camera 40 and lens 110, thereby focusing the photographic apparatus 100 to zoom 

10 in on a subject to be photographed. 

[0023] An alternative embodiment of the photographic apparatus 100 is illustrated in 
FIG. 5. Similar to the embodiment previously described, the photographic apparatus 100 in this 
embodiment comprises a cylindrical housing 150 which houses a camera 40, a zoom lens 110, 
and a lens cap 152. The housing 150 has an anterior opening with a sufficiently small diameter to 

1 5 prevent the release of the lens 110 and has a posterior opening with a sufficiently large diameter 
to receive the lens 110, the lens cap 152, and the camera 40. The camera 40 has lens hole 42 
located on the anterior surface of the camera 40. The lens cap 152 is ring shaped, wherein the 
center hole has a sufficiently large diameter so as not to obstruct the deflection of the image from 
the lens 1 10 to the camera 40. The lens cap 152, which prevents horizontal movement of the lens 

20 110, also comprises a plurality of notches 1 56 that are in an operational relationship with the 
inner surface of the housing 150. 

[0024] A plurality of longitudinal grooves 145 is formed on the outer surface of the 
camera 40, which receive and engage with a plurality of longitudinal protrusions 245 formed on 
the inner surface of the housing 150. A motor 270 powers a driving mechanism 260 to 
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longitudinally move the housing 150 in order to zoom the photographic apparatus 100. The 
driving mechanism 260 comprises a rack 261 that is attached to the exterior surface of the 
housing and has grooves that mesh with teeth of a pinion 262. The pinion 262 is rotated by a 
drive shaft 263 that is operatively connected to the motor 270. Consequently, manipulation and 
5 operation of the motor 270, as described in further detail below, results in the longitudinal 

movement of the housing 1 50 and lens 1 1 0, thereby affecting the distance between lens 1 1 0 and 
the camera 40. This results in zoom focusing of the photographic apparatus 100. 

[0025] Zoom focusing of the photographic apparatus 100 in the embodiment shown 
in FIG 5 is performed either through the use of one or more of the terminal manipulation devices 

10 1 1 or automatically via the sensor 280. FIG. 6 illustrates a block diagram of the operation of the 
mobile communication terminal according to an embodiment of the present invention wherein 
zoom focusing is performed through the use of the terminal manipulation devices 1 1 . A user, 
after viewing the image to be photographed on the display 21, enters a zoom order via engaging 
one or more of the terminal manipulation devices 1 1 . A controlling unit 290 within the mobile 

1 5 terminal receives the input order and outputs a command to the motor 270 to either increase or 
decrease the distance between the lens 110 and the camera 40, i.e., to zoom in or to zoom out, 
respectively. The user may repeat entering zoom orders or, in the alternative, continue to engage 
the terminal manipulation device 1 1 for seamless operation until the desired image is produced 
on the display 21. 

20 [0026] FIG. 7 illustrates a block diagram of the operation of the mobile 

communication terminal according to an embodiment of the present invention wherein zoom 
focusing is performed automatically through the use of the sensor 280. The sensor 280 detects a 
subject and measures the distance between the subject and the photographic apparatus 100. 
Once a subject is detected and the distance is measured, the sensor then sends a signal to the 
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controlling unit 290. The controlling unit 290 in this embodiment compares the measured 
distance with a preset optimum distance. If the measured distance is greater than the preset 
optimum distance, then the controlling unit 290 outputs a command to the motor 270 so that the 
photographic apparatus 100 is optimally zoomed in the proper direction. Should the measured 
5 distance be less than the preset optimum distance, then the controlling unit 290 outputs a 

command to the motor 270 so that the photographic apparatus 100 is optimally zoomed in the 
reverse direction. 

[0027] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 

10 invention. Therefore, the foregoing description of these embodiments of the present invention 
has been presented for the purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form disclosed. Thus, it is intended that the 
present invention cover the modifications and variations of this invention provided they come 
within the scope of the appended claims and their equivalents. Preferred embodiments were 

1 5 shown in the context of folding type mobile communication terminals. In alternative 

embodiments, candy bar and PDA type terminals can be substituted for the present invention. 
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